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Motivation: The region of the nuclear chart
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Laser spectroscopy: experimental technique 
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Laser spectroscopy: experimental setup
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72Cu: spin confirmation of 2, a challenge for nuclear shell model 

>40 hours measured, 5 out of 6 peaks resolved
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72Cu: spin confirmation of 2
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Evolution of the 1+ magnetic moments
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75Cu: Spin assignment

- Yield ~ 5 104 ions/μC

- Accumulation time 100ms

- Background reduction of 103

SPIN OF 75Cu IS 5/2

A (2S1/2) = +1592(1) MHz

B(2P3/2) = -34(2) MHz     
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Flanagan et al., in preparation
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Model space: 1f5/2, 2p3/2, 2p1/2, 1g9/2 for both proton and neutron orbits, 56Ni core

Interaction: jj4b, by Brown and Lisetskiy(private communication), by varying two-body 

matrix elements and single particle energies to fit 400 experimental binding 

and level energies in this region.

Comparison odd magnetic moments with theory
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Conclusions and Outlook

• The copper isotopes 61Cu - 75Cu have been measured at COLLAPS, ISOLDE. 

During the 2008 experiment 11 isotopes were measured.

• Background reduction of 103 and more due to the RFQ beam cooler/buncher 

allows measurements on more exotic isotopes.

• The results obtained reveal important structural information in this region and 

contain several challenges for theoretical models.

Recent and future experiments

Conclusions

• Neutron-rich Ga isotopes (E.Mane, B.Cheal) (May 2009) 

• Isotope shifts of neutron-rich Mg isotopes (September 2009)

• Collinear Resonant Ionization Spectroscopy(CRIS) on francium isotopes.

• 9 shifts of beamtime left on neutron-deficient Cu isotopes (2010+)
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Quadrupole moments vs B(E2) values
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Minimum at N=40, but the ground state quadrupole moments don’t suggest 

an increased collectivity beyond N=40.

Stefanescu et al, Phys.Rev.Lett. 2008


